Dermatology patients continue to receive improved treatment, but for patients with psoriasis, there have been few studies on ways to improve patient management by improving communication with patients and their dermatologists. This study aimed to investigate the feasibility and efficacy of cloud-based interactive patient and physician management of psoriasis.
Background
Worldwide, psoriasis is as a chronic autoimmune and inflammatory disease of the skin, which affects between 2-3% of people and which can have an adverse effect on the quality of life [1, 2] . The pathogenesis of psoriasis remains unclear although it is an autoimmune condition with a genetic basis, the severity of symptoms are associated with immune, infectious, endocrine, psychological, traumatic, temperature, and other factors [3, 4] . Patients with psoriasis present with skin lesions, pruritus, and desquamation, and the disease is rarely curable. Also, because of the chronic course of psoriasis and the repeated episodes of this condition, it can lead to a variety of psychological problems in patients, including increased anxiety. Psychological symptoms have been shown to further aggravate the severity of the signs and symptoms of psoriasis [5, 6] . Therefore, psoriasis is not only associated with skin disease but also has a significant psychosomatic component.
Patients with psoriasis require targeted individualized health education to develop self-management skills within the scope of their ability, and even patients with well-controlled psoriasis of varying severity have been shown to have unmet health education needs [7] . The traditional roles of nurses and physicians include varying degrees of health education at diagnosis and outpatient follow-up, but which lack guidelines and vary in quality and amount [8] . Currently, there is usually a lack of direct interaction between the patients and physicians and nurses, due to the lack of time and the large healthcare resources required to provide individualized and continued patient information, guidance, and monitoring of patient selfmanagement in psoriasis [8] .
The recently developed use of multimedia technology in healthcare has been shown to be a potentially powerful way to provide information and support for patients in an efficient way, including the provision of patient health education and disease management [9] . The use of modern multimedia for patient health education is more image-based and interactive than traditional health education methods and can be more interesting, which improves both the uptake of the information and patient compliance with such programs. Studies have now shown that patient satisfaction and knowledge are significantly increased with the use of multimedia health education when compared with traditional patient education methods, and can also reduce the workload of physicians and nurses, resulting in standardized information and improved patient treatment and self-management compliance [10, 11] .
Therefore, the aims of the present study were to investigate the feasibility and efficacy of cloud-based interactive patient and physician management of psoriasis using a demand-oriented multimedia application (app) to identify the individual needs of patients to build a convenient and efficient health management system.
Material and Methods

Patient enrollment and grouping
A total of 79 patients from our hospital were enrolled in this study from May 7, 2015 , to July 30, 2016, and were randomly divided into the control group (n=39) and the intervention group (n=40). Patients in the control group were given a psoriasis nursing manual and followed-up regularly. Patients in the intervention group were managed using the application (app) on the cloud platform, with psoriasis management items that were the same as those of the control group. The Local Ethics Committee approved this study, and all study participants provided informed consent.
Inclusion and exclusion criteria
Participants who were included in the study had a confirmed diagnosis of psoriasis and more than one month's duration, an ability to listen, speak, read, and write independently, and to complete the study questionnaires and operate the application (app) system independently, who had no mental illness, and who were willing to take part in the study. The exclusion criteria included patients with psoriasis who were suffering from other serious diseases, who had a mental illness, and who were unable or unwilling to take part in the study.
Cloud-based interactive patient and physician management
The advantage of the cloud platform was that it allowed patients to receive professional health education and to transmit personal information to the cloud to get timely guidance from physicians. According to the cloud platform, patients can view the medical education information on psoriasis and upload their data. The physician was then able to understand the patient information on the platform and carry out appropriate health management. The workflow process of the cloud-based patient and physician medical interactive management in psoriasis is shown in Figure 1 .
The content of the cloud-based platform, the application (app), and data record of patients with psoriasis (completed daily)
The cloud-based platform included questions on the physiological and psychological aspects of psoriasis and patient needs. The physiological questions included the degree of itching and pain from the skin lesions, which were evaluated daily using a visual analog scale (VAS), patients photographed their skin lesions daily and uploaded the images were analyzed using platform-specific software intelligence to analyze the severity of the skin lesions, and for patients with diabetes or hypertension, patients completed daily blood glucose and blood pressure measurements as accurately as possible.
The psychological questions included weekly responses using an anxiety and depression scale, following treatment. The platform recorded the data and presented a trend map, for nurses to understand the psychological changes that occurred during patient hospitalization.
Patients also completed a monthly Patient Needs Questionnaire for psoriasis, which included a 5-point scale ranging from 0 (not important) to 4 (very important), which was used to allow physicians to understand the needs of the patient to provide individualized health management services.
Health education for patients using the cloud-based platform
Health education for patients with psoriasis included one of the following six topics, one per day: an introduction to understanding psoriasis; self-care guidance for managing the psoriasis skin lesions; diet and exercise guidance for patients with psoriasis; guidance and precautions for the use of oral and topical treatments for psoriasis; physical therapy for psoriasis, including phototherapy and hydrotherapy; and the diagnostic findings and diagnosis of psoriasis. The six aspects of medical education used text, pictures, videos, and other multimedia images to provide health education to patients. Patients were able to view videos and written information each day.
The cloud-based platform had a reminder function that included a time-controlled pop-up dialog box at the following times: at the time required for taking medicine each day, to improve treatment compliance; and to remind the patient to enter each day's data.
The cloud-based platform for physicians and nurses
The working cloud-based platform for physicians and nurses consisted of three components, the daily data for each patient, the ability to advise on treatment and improve treatment compliance, and the ability to provide online advice and counseling. Physicians were able to see the daily data of all patients with psoriasis on the platform interface, including a data trend map, the patient's psychological status, any need for hospitalization, blood glucose and blood pressure measurements. The physician provided individualized guidance, including psychological care, health education, and behavioral intervention. Physicians were able to see videos of the patients on the platform interface every day if patients do not insist on watching. Physicians were able to supervise and encourage patients, improve treatment compliance, improve patient knowledge of disease health education and improve their self-management ability. Physicians were able to provide online counseling and communication services for patients with the help of remote assistance and regular follow-up.
Scoring methods and content: The Psoriasis Area Severity Index (PASI), the Dermatology Life Quality Index (DLQI), the Self-Rating Anxiety Scale (SAS), and the Symptom Checklist-90-Revised (SCL-90-R)
The Psoriasis Area Severity Index (PASI) was used to compare the total score of the two groups before and after the intervention, to evaluate the effect of the cloud-based platform using the PASI scoring criteria [12] . To subjectively evaluate the impact of psoriasis on patient physiology, psychology, and quality of life, the Dermatology Life Quality Index (DLQI) was used [13] . The DLQI evaluation usually takes only three minutes to complete and has been previously shown to be a good indicator for the evaluation of psychosomatic diseases. The Self-Rating Anxiety Scale (SAS) is mainly applicable to patients with symptoms of anxiety, and to assess their subjective feelings of anxiety, using 20 main questions, with scores 
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being <40 for normal, 40-60 for moderate anxiety, and ³60 for severe anxiety [14] . The Symptom Checklist-90-Revised (SCL-90-R) was used to assess mental health and included the assessment of nine symptoms of psychopathology and three global anxiety indices [15] .
Statistical analysis
Data were analyzed using the Statistical Product and Service Solutions (SPSS) version 18.0 statistical analysis software (SPSS Inc., Chicago, IL, USA). Data were expressed as the mean ± standard deviation (SD) and analyzed by analysis of variance and were also represented as the percentage (%). The chi-squared (c 2 ) test was used. A P-value of <0.05 was considered to be statistically significant.
Results
General characteristics of the patients of the two study groups A total of 79 patients were included in this study and randomly divided into the control group (n=39) and the intervention group (n=40). There were no significant differences in patient age and the course of psoriasis between the control group and the intervention group. The baseline characteristics of the patients are summarized in Table 1 .
Comparison of the Psoriasis Area Severity Index (PASI), Self-Rating Anxiety Scale (SAS) and Dermatology Life Quality Index (DLQI) scores at baseline and at the end of follow-up between the two study groups
The Psoriasis Area Severity Index (PASI) score was used as the main index to evaluate the efficacy of treating psoriasis. The Self-Rating Anxiety Scale (SAS) was used to evaluate the subjective symptoms of psoriasis. The Dermatology Life Quality Index (DLQI) scale was used for the evaluation of the physical, psychological, and social health of the patients. In this study, there were no significant differences between the PASI, DLQI or SAS scores at baseline between the control group and the intervention group. However, at the end of 12 months of follow-up, the values of the PASI, DLQI and SAS scores of the intervention group were significantly lower than those of the control group, as shown in Table 2 . This finding showed that interactive management between patients with psoriasis and physicians could result in improved treatment outcomes, and reduced the degree of anxiety, and improved the physical and mental health of patients. Table 2 . Comparison of the Psoriasis Area Severity Index (PASI), the Self-Rating Anxiety Scale (SAS), and the Dermatology Life Quality Index (DLQI) scores at baseline and the end of follow-up between the two study groups.
PASI -Psoriasis Area and Severity Index; SAS -Self-Rating Anxiety Scale; DLQI -Dermatology Life Quality Index.
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Comparison of the results of a questionnaire on knowledge of psoriasis at the end of follow-up between the two study groups A questionnaire survey was conducted to evaluate the degree of understanding of patients of their basic knowledge, their attitude towards treatment and the progress of psoriasis. As shown in Table 3 , at the end of follow-up, patients in the intervention group showed a significantly better understanding of psoriasis compared with the control group. Specifically, when compared with the control group, patients in the intervention group had an improved understanding of the treatment of their psoriasis, which was likely to improve treatment compliance and to improve the relationship between patients and medical staff.
Comparison of the results of the Symptom Checklist-90-Revised (SCL-90-R) questionnaire at the end of follow-up between the two study groups
The nine domains of the scores of the Symptom Checklist-90-Revised (SCL-90-R) in the two study groups were analyzed. The results showed that there were significant differences between the two groups in the domains of somatization (SOM), depression (DEP), anxiety (ANX), hostility (HOS) and psychoticism (PSY). This finding showed that interactive management between patients with psoriasis and physicians could improve the mental health of patients with psoriasis and improve their quality of life, as shown in Table 4 . Table 4 . Comparison of the results of the Symptom Checklist-90-Revised (SCL-90-R) questionnaire survey at the end of follow-up between the two groups.
Discussion
As a chronic disease, psoriasis usually has a long duration and is influenced by physiological, psychological, and social factors [6] . In the course of clinical treatment, it can be difficult for physicians to accurately obtain long-term health data on patients with chronic diseases when patients are not hospitalized. As a result, the treatment of chronic disease, such as psoriasis, may not be timely and the cure rate remains low [12] . An increasingly recognized area of healthcare improvement is now directed to the management of patients in the community and includes patients diagnosis, self-management, and education about their disease.
Currently, the management of psoriasis in China relies mainly on outpatient treatment [16] . This traditional approach to the management of psoriasis often includes drug therapy, with patient information provided publicly and in the form of health brochures [17] . Physicians and nurses who work in departments of dermatology do not have enough time to explain to patients how to explain the management of psoriasis and to explain the effects of drug and topical treatments, which leads reduced patient compliance with prescribed medication, or inappropriately frequent patient appointments with their physician. Medical staff may be unaware when patients are using medication or preventive measures in the right way, which ultimately reduces the effectiveness of treatment. These factors can make patients with psoriasis dissatisfied with the treatment provided by their physician, reduces treatment compliance, may result in worsening of the disease, and adversely affect the mental and economic burden to the patient [18] .
Currently, few hospitals in China have been able to apply the concept of drug therapy combined with whole-course health education to the prevention and treatment of psoriasis. Because psoriasis is a chronic disease that has psychological and physiological components, there is a view that it can only be managed effectively within the framework of a new medical model that also includes health education [19] . Health education based on multimedia technology is a modern and efficient method to improve the management of chronic disease. In the early 1970s, the United States began to use multimedia channels for chronic disease prevention and management and this approach is now widely used in clinical treatment [20] . In China, multimedia technology has also been commonly used in clinical practice and has been shown to achieve good results in diseases including diabetes, cancer, and acquired immune deficiency syndrome (AIDS) [21] .
In this study, a cloud-based interactive patient and physician management platform for psoriasis was developed using multimedia technology. Through the establishment of the cloudbased platform, patients can acquire a comprehensive knowledge of psoriasis and can provide information on any clinical problems they have in a timely manner to the platform, and physicians use this platform to receive the patient information and provide medical advice. This controlled study included a 12-month follow-up period to evaluate the experience of the patients and physicians. The Psoriasis Area Severity Index (PASI), the Dermatology Life Quality Index (DLQI), and the SelfRating Anxiety Scale (SAS) scores in the intervention group were found to be lower than those in the control group at the end of the study. Also, patients in the intervention group had a better understanding of the treatment for psoriasis, which could improve the patient and physician interaction. Also, the nine domains of the scores of the Symptom Checklist-90-Revised (SCL-90-R) were used to assess the two groups, which showed that interactive patient and physician management could improve the physical and mental health of patients with psoriasis and increase their quality of life.
In this pilot study, a cloud-based platform was created by professional software engineers to educate and manage patients with psoriasis in a single hospital, using a control group and an intervention group and a duration of 12 months. The results supported the feasibility and efficacy of cloud-based interactive patient and physician management with psoriasis. The main limitations of this study were that the study population was small and the study was conducted in a single center and is a single-center. Further large-scale multi-center studies are required to validate the findings from this study. Also, further studies with an increased patient follow-up time are needed.
Conclusions
For patients with psoriasis, the use of a cloud-based interactive patient and physician management platform improved the mental health and quality of life for patients with psoriasis and allowed patients to manage their disease more effectively and improved communication with their physicians.
